EMERGENCY PROCEDURES — PERSONAL INJURY/PROPERTY DAMAGE

All employees are to follow company policies and procedures for handling of
emergencies in the event of an accident of incident involving hazardous materials,

PROCEDURES:

When handling or working with hazardous materials these procedures will
followed at all times:

Gas/Arc Welders:
» Fire extinguishers will be available on all operations.
s All cylinders or bottles will be handled in accordance with OSHA and AHSL
standards.
e Cylinders
* Transported in vertical position
o Secured or chained to prevent tipping
» Caps installed when not in use
+ 0 will pot be stored with any other gas including inert gases. 0 requires 20’
distance from other gases in storage or non-combustible barrier separating
them. (ILe. transit, asbestos, board, metal or 5/8” minimum wall board).
e Frames of all Arc welding/cutting machines shall be grounded.
All cables shall be completely insulated and flexible — capable of handling
faximum current requirements.
¢ Flash shields will be used whenever possible.
s Eye protection will be used by welder/cutter and helper.

Explosives:
e Fire extinguishers will be available on all operations.

¢ No smoking, matches, flames or spark — producing devices or firearms within 50°
of any explosives or flammable material.

Do not throw or drop explosives.

Keep types and sizes together.

Store cases flat, topside up, code date ont.

Stack to avoid possibility of collapse.

e Keep boxes closed.

» Store only explosive materials (no tools, tires, etc.).

Maine Drilling and Blasting, [nc. Divisional Offices
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» Store detonators separately.
s Remove oldest stock first.

VIOLATIONS:

Violation of any of the above could resuli in disciplinary action per company
Noncompliance Policy
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EMERGENCY PROCEDURES

All employees are to follow corepany emergency policies and procedures for
personal injury/property damage in the event of an accident or incident involving

hazardous materials

SPILL CLEAN-UP PROCEDURES-

» Identify the type of material spified.

e Take immediate action to contain the spill, stop the flow or discharge, etc.

¢ Contact the Corporate Office and provide information on location, type, amount
of spill and all emergency actions taken to contain the spill.

e Stay with the spill until it is completely cleaned-up or have been relieved by a

company officer/manager.
* Take pictures if possible.

» Record all events occurring before, during and after the spill including DEP

contact if required.

DEP CONTACT PROCEDURES-

DEP EMERGENCY #'S
MAINE AUGUSTA
VERMONT MONTPELIER
MASSACHUSETTS BOSTON
NEW HAMPSHIRE CONCORD
RHODE ISLAND PROVIDENCE
CONNECTICUT HARTFORD
NEW YORK ALBANY

800-452-1942
800-641-5005
617-556-1133
388-304-1133
603-271-3503
401-222-3070
860-424-3338
518-457-7362

The Blaster/Foreman must contact DEP directly whenever there is a delay in

contacting the Corporate Officer. When direct contact with DEP is required:

¢ Provide information on location, type, and amount of spill.
o Identify the Safety Specialist and provide telephone number for him to the DEP.
e Stay with the spill until it is completely cleaned up or have been relieved by a

Maine Drilling and Blasting, Inc. Divisional Offices

P.O. Box 1140 Maine 207 582-2338

423 Brunswick Ave Massachusetts 978 689-2983
Gardiner, ME 04345 New Hampshire 603 647-0299
207 5822338 Vermont/New York 802 473-3341
FAX 207 582-8794
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company officer/manager
s Cooperate with DEP Personnel and other official responders. Provide appropriate
information to help minimize any health or environmental exposures.

VIOLATIONS-

Violations of this policy will be sﬁbjec’c to disciplinary action per company Compliance
Policies.
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T HAZARDOUS MATERIALS POLICY.

A Hazardous Materials Policy has been developed to assist the Company in its

efforts to eliminate or reduce personal injury and property loss and to demonstrate public
responsibilities.

To assure compliance with regulatory and statutory requirements, each office will be
provided with a copy of:

Federal Motor Carrier Safety Regulations Pocketbook.

NFPA #495 Code for the Manufacturer, Transportation and Use of Explosive
Material.

Copies of State Regulations.

OSHA Manual

MSDS Manual

The Company Hazardous Materials Policy includes procedures for.

Gas Welding

Arc Welding
Explosives Handling
Emergency Procedures

The Hazardous Materials Policy is subject to all Company safety and emergency
policies and procedures.

The Hazardous Materials Policy requires that:

Hazardous materials data lists be available at all job sites and offices. This list is
to contain the types of hazardous materials being used, the product manufacturer
and an emergency # for the product manufacturer.

Any accident involving hazardous materials that occurs, must be recorded and
reported,

All employees handling hazardous materials be trained in the proper handling of
hazardous materials.

All hazardous materials be clearly marked and rated according to the National
Fire Protection Association and regulatory authorities.

All job site employee be trained in Company hazardous materials procedures and
are to follow Company emergency policies in the even of an accident/incident.

Maine Drilling and Blasting, Inc. Divisional Offices

P.O. Box 1140 Maine 207 582-2338

423 Brunswick Ave Massachusetts 978 688-2883
Gardiner, ME 04345 New Hampshire 603 647-028%
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COMPANY RESPONSIBILITIES

The Compary will provide for:
e Education and training of all employess in procedures pertinent to hazardous
materials.
e Hazardous materials data lists for posting at all job sites.
s All necessary forms for purposes of documentation and compliance with reporting

requirements.
o Telephone #'s and locations of manufacturers and emergency medical care
providers.
EMPLOYEE RESPONSIBILITIES

Division Managers and Safety Engineers are responsible for training employees in
hazardous materials procedures.

Safety Engineers, Supervisors and Blaster Foremen are responsible for providing:
e All job site personnel with the job site location of the hazardous materials data list
s Alljob site personnel with directions to established health care providers and the
nearest emergency health care provider.

Supervisors and Blaster Foremen are responsible for completing an investigation
and submitting a Loss Control Report for any incident/accident involving hazardous
materials.

All employees required by statute must:
¢ Participate in hazardous materials training sessions.
s Stay current on regulatory requitements involving hazardous materials.
¢ Request assistance from Safety Engineers is they are unsure of standards,
regulations, etc. of hazardous materials.
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HAZARDOUS MATERIATLS SPILL POLICY

All on and off site work areas are subject to the control of the Federal and State
DEP regulations. There are penalties and fines for regulatory noncompliance for
employers and employees. Standards, procedures and reporting requirements must be
followed.

COMPANY RESPONSIBILITIES
The Company will provide for:
» Education and training of employees in DEP regulations and
requirements for hazardous material spills,

¢ Maintain current information on regulatory requirements.

s Reporting of all spills and the delivery of a Spill Kit to the site.

e Telephone numbers and locations of DEP offices and Contact
persons, if available

Employee Responsibilities
e Division Managers and the Safety Department are responsible:
For training employees in hazardous material spill procedures.
And regulatory changes

¢ Division Managers and the Safety Department are responsible for:
All documentation and follow-up activities and required Corrective

action.

» Supervisors and Blaster-Foremen are responsible for completing
An investigation and submitting an Incident Report.

» All employees are responsible for taking action to contain the spill
tmmediately.

e All employees are to contact the Safety Department as soon as possible to

report the spill.
Maine Drilling and Blasting, Inc. Divisional Offices
P.0. Box 1140 Maine 207 582-2338
423 Brunswick Ave Massachusetis 978 683-2983
Gardiner, ME (4345 New Hampshire 603 647-0259
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BLAST VIBRATION EFFECTS ON WATER WELLS

David 5. Bowling
Consulting Geophysicist
White Enginesring Associates, Inc.
Joplin, Missouri

INTRODUCTION -

Water is the single most abundant substance on this planet. It is alons one of the most
imporiant for without it all life would cease, While water is abundant, like most other natural

resources, it is rarely distributed in a form convenient to our need,

Areas that are blessed with an abundant supply of fresh water generally prosper, while
those that are not must impaort it to survive. In view of the absolute necessity for water, it si fittle
wonder that people view any perceived threat to their water supply, either real or imagined, with
great apprehension or outright hostility.

A significant portion of this couniry’s water supply is derived from underground sources.
These sources are typically tapped by wells. Within the continental United States, these wells
produce from rock or soil formations that have been divided into ten distinct and separate regions,
according to their controlling geologic units. (3)

Blést effects on structures have been studied extensively, and a substantial quantity of data
have been collected and published on this subject. However, blast effects on water wells have not
been studied extensively. A search for literature tumed up two publications that directly
addressed commercial blasting in relation to water wells and one of these has only recently been
released to the public by the United States Bureau of Mines, (4) -

The i)'.S.B M. publication contains data ohtained from a year long study recently
completed in the coal felds of Pennsylvania, Ohio and West Virginia. (4) The other publication
contains date pertaining to seismic explorafion shooting conducted in eastern Momntana, (1) The
results of Both these- studies may be indicative of the inherent safety from blast effects enjoyed by
wells, and the conclusions drawn from these studies may also be indicative of the results that
would, and perhaps will, be obtained from similar studies made in other regions. However, it

must be pointed out, that factual data obtained from research is still the best means of defining
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charge weights and other Emitations applicable to water well safety, Because of this f‘dct, there is
a strong need for additional data of the type presented it the recent U.S.B.M. study. (4)

Settling claims and disputes, by way of litigation, 'is becoming more and more prevalent in
our society. With such a tendency, it becomes necessary that technical literature not only
delineate the conditions under which water well damage may occur as a resull of blasting
operations, but it is equally important that the same literature point out the numerous ways that
the performance of water wells may be affected by naturally occurring conditions, or by lack of
proper maintenance. |

It is the purpose of this paper to address some of the conditions under which water wells
may be damaged as result of blasting operations, It is its further purpose to address claims for
damages alleged to have resulted from blasting, but which cannat be supported. For this
purpase, case histories have been drawn from the files of White Industrial Seismology, 2 company
founded in 1951, by Harold H. White, which has continuously sexved the public in the field of

blast vibration monitoring, and in the analysis of blast effects since that time.
Before discussing particular cadre histories, let us baefly consider some general

background information pertaining to the science of hydrelogy and the occurrence of ground

water.
HYDROLOGY

Hydrology is the study of the earth’s water. Central to the sclence of hydrology is the
hydrologic cycle. The hydrologic or water cycle is the mechanism by which water is extracted
from the oceans and other reservoirs, and is dispersed upon the land masses. In brief, the cycle

can be described in three words: evaporation, transportation and precipitation.

The sun causes &vaporation fiom the oceans and other bodies of water, The water vapor
i3 transported, by way of the wind, to highest altitudes, where it moves out over the coutinents,

formns into clouds, condenses, and falls back to the earth’s surface as rain, snow or ice. An

idealized version cf the hydrologic cycle is illustrated in Figure #1.
N It has been estimated that 1.1 trillion tons of fresh water are precipitated upon the

continental [ands each year, (3) It is'the precipitation that provides the water for recharging the:

underground sources for wells.
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GROUND WATER
The term, “ground water,” pertains to water that is containad within and below, the
earth’s surface. Water that falls from the ztmosphere and percolates down threugh the soil makes
up the largest poriion of ground water, This is referred to as meteoric water, Thereis also two

other sources of ground water. They-are magmatic or juvenile water and connate water.

Magmatic water is derived from within the earth’s interior. It is chémically formed from
molton masses of rock and is typically associated with hot springs, geysers and other geothermal
phenomena. |
Connate water was originally stored in rock formations lying beneath ancient seas and
lakes. Catastrophic or other types of uialifts entrapped this water. Connate water may be fesh,
byt more often it is salty. This type of water is typically associated with oil deposits and is an
undesirable contaminant of ground water supplies. B oth magmatic and connate water constitute a

small but significant percentage of the earth’s total ground water supply. |
i

Ground water, in the earth, is divided into two distinct zones. They are : the vadose zone,
|

or the zone of aeration, and the phreatic zone, or the zone of saturation, The vadose zone
includes three subzones which are: 1) an area near the surface of the ground that containg soil
moisture, 2) a mid zone that is percolation area, where moisture migrates downward, and 3) a
bottom zone that is a capillary fiinge area, where the down migrating water approaches the zone
of saturation. The top of the phreatic zone is generally referred ta as the water table. A

generalized near-surface water section is illustrated in Figure #2,
The depth of the water table will vary widely. It is dependent upon the topography of the

land, the type of soil and rocks that maks up an area, and the quantity of rainfall that an area
receives. Generally, the surface of the water table conforms to an asea’s topographic surface.
The table’s exact elevation, within a given area, will fluctuate with the change of the seasons and
the quantity of rainfall available for recharge. The water table and its seaso'nal variaticns should
alvfays be considered in the construction of wells. The seasonal variation of the water table and a
well that is properly placed in relation to this variation, is lustrated in Figure #2.

The water table occasionally intersects the surface of the ground at springs and streams,

Some streams are fed by ground water and may transfer ground water from one area to another.
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Streams are classed as, “efffuent,” if they take water fforn the ground and, “influent,” if they gve
up water to the ground. (3) ‘
The guantity of water that may be held and stored in a given area is highly dependent upon
—the pdrosi’ty and permesbility of the rock formations in that aréa. Rock formations that readily
hold water and allow for its movement, due to their interconnected an open pore spaces are
generally refarred to as aquifer. Because of their joint pattemns and sclution cavities, limestones

typically make good aquifers. On the other hand, clays and shales, due to their fine grained

character, do not make good aquifers.
Sometimes conditions occur, within the vadose zoxne, that serve as a barrier to the

downward migration of water. When these conditions occur, they are called perchments, or
perched water tables. These perchments may be very small and inconsequential, or very large

and substantial, When perchments are large they can serve as a significant source of water,

Figure #3 illustrates an idealized perchment.
Water always flows from higher to lower levels until it reaches as state of equilibrium.

Consequently, rainfall in one area may enter as aquifer and due to the hydraufic gradient, this
water may flow for great distances.

‘When aquifers are cverfain by an impermeable bed, such as shale, they are said 10 be
confined. When wells penetrate confined aquiférs, the well’s level will stand above the top of the
aquifer formation. 'When a confined aquifer dips significantly, and the hydraulic gradient is
sufficiently great, wells in the aquifer will flow out upon the land’s surfaca. This type of condition
is referred to as an artesian system. In both confined and artesian systems, the level to which
water will rise, in a well that is cased to-a sufficiently high level, is known as the piezometric level.
Figure #4 {llustrates an idealized artesian aquifer where the piezometric level is portrayed as being
above the ground surface,

Ground water conditions vary greatly from area to area and it is not uncommon, in some
places, for wells located within a few hundred feel of each other to have vastly different

production capacities. Unfortunately, one is not able to tell the exact subsurface conditions, or

the quantity or quiality of an area’s water, until the dall has done its work.
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~ Due ta the constraints of this paper, the discussion of hydrology and ground water are

necessarily simple and brief. However, many good texis are available on thess subjects for those

who wish to study them further,
) - BLASTEFFECTS
When one considers the industrial operations that require explosives as an energy source,

there are three basic ways that such operations are generally said to cause damage to a well or

water system. They are;
1) A well could be damaged from the direct shock and vibration of a blast.

The water source may be diverted and thus diminish a well’s producing capacity

2)
or perhaps rob it entirely.
3) The drilling and shooting could releass contaminants into an aqaltifer and thus
poliute the water supply.
Each of theses damage possibilities will be discussed separately,
DIRECT SHOCK AND VIBRATION

Blast effects on buried structures have always been considered to be less severe than the
same blast effects on surface structures. Histerically, the underground bunker has provided
shelter from blast effects since the invention of gunpowder grenade. Almost everything that is to
be protected from blasting or violent elements s typically placed underground. Drilled wells also
enjoy a similar level of safety from ground shock,

Atomic testing has defined the limit for light damage {0 buried structures, The definition
of light damage is given as a broken connection in a pipeline. Damages are shown to be confined
to areas within a distance of three times the radivs of the crater produced by an atomic explosion.
@

David Siskind has showt that damages to rock, within the immediate vicinity of blast
holes, do not extend into rock mass for distances greater that 55 times the hole or charge radius.
(5) & (&)

Tn 1951, Harold White recorded in an underground mine, the seismic effects produced by
six blastholes drilled in the surface above the mine. The recording position was 207-feet below
the bottom of the shots. The blast hofes contained 4.986 pounds of explosives detonated on three
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millisecond delay pericds. White was also able to show that the seismic améﬁmde underground
was approdmately 20 per cent of the surface amplitude at a similar distance. (7)
Ty 1957, White conducted studies of blast effects ou an oil well and a pipeline, that were
situated within an area of highly sai:urated and unconsolidated sediments. This shuidy was mnitiated
with the intent of determining the maximum charge weights that could be used near these facilities
before damage occurred. The charges were standardized at 150 pound per hole and buried to a
depth of 150 feet. Larger charges required firing two or more holes at the same time. This :
project eventually was terminated when blast lo adiﬁg exceeded tﬂe maximum levels that the oil “ :l
weidl and pipeline were expected to receive and no evidence of damage had cccurred.
Two seismograms from this 1857 study are shown in Figure #5. They depict the low
frequencies that were generated by these shots. Note the fact that at a distance of 100 feet. 300

pounds of explosives was enough to completely overdrive the seismograph, but it was not enough

to damage the pipeline.
In 1977 and 1079, this writer made measurements of the blast effects produced from four

very large surface mine blasts. One seismic instrument used to monitor these effects was located
approximately 400 feet underground, in a mine, Measurements obtained by underground
instrument were approxin;ately 40 per cent of the surface measurements recorded by instruments
at similar scaled distances from the shots. All four tests were conducted in the same surface
mining operation.

The United States Burean of Mines’ recently released study on Appalachian water wells is
the only detailed scientific study available today that examines the specific history of wells located
very close to mining areas. Four sepacate mining sites, each with several wells on their sites, were
investigated during this study. (4)

The charge weight to distance relationships for shots fired at these sites ranged from a low
of 27 pounds per delay, at 550 feet, for a scaled distance of 105.9, to 738 pounds per delay, at 64
feet, for a scaled distance of 2.4. (4) The maximum resultant peak particle velocity measured at
the well head in question was 0.04 inches per second for the 27 pounds per delay shot and 5.02
inches per second for the 738 pounds per delay shot, (4) Anumber of seisrhic measurements |

were taken at the bottom of wells during this study. However, no measuremenis were apparently

taken there for the maximum and minimum scaled distance shots,
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~ Noteported instance of shock or vibraticn damage to liners, seals or pumping equipment
occurred during the Appalachian study. However, at one site there was some surface damagsd
caused by flying debris that was produced as the result of a close blast. (4)

All of the down hole measurements of the seismic effects were lower than corresponding
measurements taken at the surface. The dovm kole measurements wers 9 to 52 percent lower
than the surface measurements. (4) The only instances whers the bottom hele measurements
exceeded 50 percent of the surface measurements occurred when blasting for a coal seam was

extremely close to the wells and the elevation of the shot and the wells was similar. In no case did

the bottom hole measurement equal the measurement at the surface.

The only reported instance of passible shock effect ocourred near the end of this U.SB.M.
study, when the researchers were unable to get their sounding probe back to full depth in one
unlined well, due to a bridging effect. Between soundings, this well had withstood five blasts, at
distances ranging from 70 to 150 feet and charge weights per delay ranging from 250 pounds to
766 pounds. (4) These shots were scattered over a four month peried during which only one of
the four wells at this site experienced this bridging effect. (4)

The maximum peak particle velocity measurements taken at the surface during this time
period ranged from 0.78 to 4.43 inches per second. (4) One measurement taken at a distance of
85 feet, fiom a 250 pound per delay shot, caused vibration in excess of the range of the
instrument used to report this shot. (4) Due to this factor, the peak signal produced during this
time may bave actually been higher than 4.43 inches per second.

The U.S.B.N.’s Appalachian report reveals that 2.00 inches per second peak particle
velocity, measured at the well’s head, is a limit that will provide an adequate margin of safety -
from the standpoint of seisraic effects. (4) Certainly the results of the Appalachian study serve to
once again confirm that wells generally enjoy an extremely wide margin of safety from the shock
and vibration effects produced from blasting. Anyone faced with devising a blasting program to

protect well and water system from shock and vibration can do so by adhering to this generally

recognized criteria for safety.
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SOURCE ROBBERY OR DIVINISHMENT

Diminishment of a water source, although extremely rare, can and does ocour as a rasult
of drilling and shooting operations. It does not occur as a result of blasting per se, but more
because of a particular action taken. Most diminishment condifions occur because the drilling or
excavation interrupts a condition of stability within they system.

Censtruction and geophysical companies probably have a greater sk of encountering
conditions by which diminishment might be caused. For example, a road cut could intersect a
perched water system allowing water to drain into the cui. If this peerchment provided a water
source fof individuals living at higher elevations than the cut, the water level in their wells could
be reduced. Exploration drilling crews can also encounter similar situations. By action of their
drilling, these crews might performate an impervious layer supporting perched water and allow

the perchment to partially drain.
Figure #6 illusirates a case from the files and personal experience of this wdter. In this

particular instance, there was an artesian aquifer of local and aveal extent. High on a hill a farmer
had a flowing well. A seismic crew drilled a shot hole down the hill fiom his farmstead. It was
known that most holss drilled in this area produced water, but up to this time, the holes
responded to the sealing methods being used by the seismic crew. Afier the down. hﬂl shot was
fired, the shothole began to flow profusely. By the following day, the farmer’s well had almost
ceased flowing. Attempts were made to plug the seismic shothole, but these only achieved partial

success. However, it was expected that the farmer’s well flow would return with the next

recharge season.
In this case it was reasonably cértain that the well and the shothole were intercotinected in

some way. The seismic shot developed the aquifer down dip from the well, lowering the
plezometric level past the flow point of the well. Certainly it would be agreed that diminishment,
whether permanent or not, did occur, |
Roberison et al, in the recent report on blast effects on ground water supplies in
Appalachia, found that test wells dimﬁﬁsﬁed when the mine cuts approached to within 300 feet of
them. However, it was found that this was not a permanent diminishment. The next rainy cycle
recharged the system in all but one of the test wells, These wells ended their testing period b3;

producting as well as, or better than, they did before blasting occurred. (4)
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" The authors of the Appalachian ground water publication have theorized that this effect
was due 10 stress relief. Stress relief supposedly increased bath the porosity and permeability of
the aquifers and accordingly increased the volume of storage. When the new storage capacity
was recharged, the wells benefited from this increased storage capacity. (4)

It is this writer’s contention thal diminishment of & water supply is a very remote
possibility, that is only probable under extremely ideal conditions. Significant distances, of 560

feet or more, between a shot and a well site, minimize or eliminate even this minor possibility.

POLLUTION
The most significant part of all rock drilling is now accomplished with air drills.
Consequently, the only possible contaminants that might be left in an aquifer as a result of drilling,
would be a negligible quantity of oil and grease.

The detonation products of all commercial explosives are gases that vent to the

atmosphers upon completion of the detonation reaction.
Seismic shotholes and other expleratory dll holes, if they are allowed to remain open,

could channel pollutants into an aquifer. However, the majority of these holes are plugged and

scaled after use and in most areas, the holes would quickly seal themselves even if they were left

open.
Certainly the possibility for pollutants to leach from abandoned mines and spoil piles is
valid, but any consideration for driling and blasting to be a source of pollution for ground water
or surface water would be beyond reason. The worsi that could be expecfed from the act of
dxﬂifng and shooting would be minor chatges in suspended matter that would normally be found
within a particular well system.
INVALID CLAIMS

Up to this point, this paper has been llustrating the fact that it is extremely difficult to
cause damage 1o an aquifer, or water well system, by the act of drilling and blasting. How then
‘cant so many claims for damages be filed by citizens at distances, and other conditions, that border
oa the unbelievable? The following two examples will illustraie sach claims.

Figure #7 illustrates a geological situation in which a seismic party passed a property with

a water well that lay at a distance of 6,100 feet, or more, from the shooting site. The party drilled
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“and shot three holes within this distance range. Each hole contained twenty pounds of explosives
and was fired singly. Shortly after the holes were fired, a claim was filed by the ovwner of the
water well for the following alleged damages:

1)) The day of the shooting the property owner’s well pump had broken.
The owner, after fixing the well pump, found that the water lavel in the well had

2)
fallen to the point that the pump could only work for a few minutes without
allowing for recavery.

3) The owner’s well water had been very good before the seismic party’s shooting,

but afterwards it was very bad and had both an odor and an 6in taste.

It does not take most people long to see that the seismic party’s shots were at such a
distance from this well that only blasts of many times their magnitude could have produced a
damaging vibration level. A simple study of the area’s geology reveals that no connection exists
by which shotholes could have cansed diminishment. Similarly, there was no clear channel of
migration for pollutants to reach the well. Ifthere had been, normal transmission rates would
have required wecks or even months for pollutants to reach the well over a distance of 6,100 feet.

In this case the real problem was a pootly completed well, inadequate maintenance, an extra dry

year and avarice.
Figure #8 illustrates another water well damage claim. In this situation some people had

purchased a property which had a well system noted on Figure #8 as, “Well No. 1.” Withina
short time after their taking possession of the property, a seismic crew passed it and fired a ten

pound charge in the shothole, as noted on the figure. The distance from the shot to the well was

in excess of 600 feet.
The land owner clatmed that the shot caused Well No. 1 to be contaminated with coal

dust. He also claimed that the shot was responsible for causing Well No. 2 to go dry several
months later, Weil No. 2 had not been drilled when the shot in question took place. Due fo its
physical placement, Well No. 2 was a seasonal well and as such a normal rainfall year could allow

it to produce for an entire year. This second part of the land owner’s claim was dropped when

winter and spring recharge allowed Weil No. 2 to recover.
Investigation revealed that when the claimant had purchased this property, Well No. 1 had

a 200 gallon sand filter located between the well aild the houss, There were two synchronized
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pumps, one to chargé the sand filter and one with a pressure tank to supl;ly the house fom the
sand flter. The claimant stated that he had seen 10 reason to have two pumps working in fins
with each other and therefore had taken the sand filter cut of ne and pumped directly from the
well to his house. ,

In this particular area the coal seams make the best aguifers. Gther near surface rocks are
made up of thin bedded sandstone and shale that have a very poor yield. The original owner of .
the property had gone to a great deal of expense to build a top quality sand filter in order to

remove the coal dust from this water supply.
CONCLUSIONS

This paper had attempted to show, in brief, that:
1) The ground water supply is controlled by the hydrologic cycle and the storage

capacity of the geologic condition at a particular sife,

2) In order for shock and vibration to be considered a cause of well damage, a very

small charge weight to distance relationship must exdst.
3) In order for drilling and blasting to be considered to be a cause for water source

diminishment, a unique physical and geologic condition must exist between the position of the

blast and the producing well in question.
4) Ground water pollution cannot be considered to result fiom drilling and blasting

since there is nothing induced into the ground, by these acts, to cause poltution.
This paper has illustrated, both valid and invalid, claims for water well damages and it3

writer supports additional studies of the type recently released by the U.S.B.M.. (4) so that the
actual conditicn of wells prior to, during and afier blasting operations may be documented. Such

studies are necessary in order to define, to the fullest extent, the condition under which water well

damages may occur in all regions of the United States.
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Equal Opportunity Employment

The Company recognizes the dignity of the individual employee and the right of
all employees to work in an environment where people are treated fairly, allowed to |
grow and achleve their potential. Federal and State law and Company policy require j
all employees or potential employees be hired and/or promoted without regard to ;
race, color, religion, handicap or disability, Vietnam Era veteran status, sex, age or
national origin. It is the intent of the Company through this policy to provide a
working environment that provides for equal employment opportunities to all.

The company has an action plan to ensure that minority group individuals,
women, handicapped persons and disabled and Vietnam Era veterans are given
opportunities to know of openings and are encouraged to seek promotions. Equal
opportunity and equal consideration will be givén to all applicants and employees in ‘
personnel actions which inciude recruiting and hiring, selection for training, promotion, i
demotion, discipline, rates of pay or other compensation, transfer, termination, recalis ’
and social and recreational programs.

Every manager, supervisor and human resource personnel are required to
follow equal opportunity employment practices at all times.

Any violations of these equal opportunity policies by any manager, supervisor
or other employee must be reported immediately to:

Don Embrey
Human Resources Manager

Maine Drilling & Blasting, Inc,
EO Box 13140 — Brunswick Road
Gardiner, Maine 04345
207-582-2338
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Affirmative Action Program

It is the continuing policy of Maine Drilling & Blasting, Inc. to hire and employ qualified,
reliable and productive employees without regard to race, creed, religion, color, sex, national
origin, age, veteran’s status and mental or physical handicap unless a lawful and stated bona
fide occupational disqualification exists, In order to implement this policy, the company has
adopted an affirmative action program.

Maine Drilling & Blasting, Inc., will:

Advertise for employment opportunities as an EEO employer. All employment
advertisement wili enceurage women and minority applicants to apply.

Maintaln contact with community resources for applicant referral purposes.

Provide OJT training and allow for in-house advancement for employees without regard
to race, creed, religion, color, sex, age, national origin, disabled or Vietnam Era veteran status,

or physical or mental handicap. .

Cooperate with federal, state or local government agencies who have the responsibility
to observe our actual compliance with various laws relating to empicymaent,

Furnish such reports, records, etc, as required to document and promote a program of
equal opportunity for ail persons regardless of race, creed, religion, color, sex, age, national
origin, disabled or Vietnam Era veteran status, or physical or mental handicap.

Appoint a Corporate EEO officer who will be charged with the responsibility of
compliance issues of this plan.

Past the identity of the Corporate EEO officer on company bulletin boards.

Provide EEO training of Officers, Managers and Supervisors who have the averall
responsibility of carrying out company Equal Employment Opportunity policies In their
raspective work areas.

Provide training on an annua! basis for employees with regard to EEO and Sexual
Harassment Policies.
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Maine Drilling

EEQ Complaint Procedure

How To Report An EEO Complaint:

1. Report the complaint to the Human Resources Manager or Prasident.
2. If the Individual who is the subject of the complaint is the Human Resources
Manager, report the complaint directly to the President.

EEO Complaint Report Required Action

An investigation of all EEOC complaints will be conducted by the Huiman Resources
Manager to determine if particular action or incident is either prohibited behavior or is
discriminatory under EEO guidelines.

When a complaint is filed, the corporate EEO Officer wili:

-Immediately nctify the President and any personnel directly involved or named in the
complaint. Such notice will provide information on the nature and type of complaint,
-Conduct an investigation of the complaint.

-Determine all available facts and information regarding the matter.

-Provide a written report outlining the results of the investigation including any
recommendations for corrective actions or complaint resoiution,

-In cases of gross misconduct and/or clear violation of the faw, immediate and direct
corrective action will be taken.

Corrective Action — Complaint Resoluticn
The Company will:
-Inform the complainant of the rasults of the investigation.
-Conduct an arbitration hearing to resclve the complaint through mutual
conciliation.
~The complainant shall agree to all actions taken on his/her behalf including the
specific actions to be taken by the employer,

Employees are protected at ail times from retaliation or punishment when making
an EEQ complaint.
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Disciplinary Action

Violation of the EEO Policy is unacceptable conduct and will not be condoned or
tolerated by the Company. It undermines the integrity of the employment relationship,
destroys morale and interferes with performance. Violation of the EEQ policy is considered
grounds for disciplinary action which may include suspension or termination of employment.

Responsibility

Managers, Supervisors and employees at all levels are responsible for:
-Implementing and enforcing this policy.

-Assisting in investigating and processing complaints quickly, professionaily and
with respect for all parties.

-Assuring the prevention of any disctiminatory practices within their areas

of responsibility,

Every employee is responsible for reporting any incident of discrimination that he/she
learns of ar witnesses., Management will maintain the highest degree of confidentiality

possible with respect to such complaints and is obligated to investigate
all complaints.

Legal Rights

This policy governs anly the internal enforcement of the principles of
Equal Employment Opportunity and is not intended to alter whatever rights an
employee has to pursue a complaint under applicable State of Federal
regulations.
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| Maine Drilling
& Blastine

Notice of Discrimination Complaint

Name:
Addrass:

Phone #:
Date of Hire:
Division:
Supervisor:

Facts of Alleged Incident

Name(s} of Person({s) Involved:

Date of Incident:
Location of Incident:
Name(s) of Witness(es}

Describe What Happened:

Employee Signature Date
Company Representative Date
PO Box 1140 88 Gald Ledge Ave

423 Brunswick Ave Auburn, NH 03032

Gardiner, Maine 04345

Tel, 207-582-2338 Tel. 803-647-02 IL RES P03982

An Equal Opportunily Employer An Equal Opporiunily Empioyer=—






SECTION 21

AIR EMISSIONS !

.7 “This project will not generate any point sources of air emissions other than house chimneys

"+ serving individual heating units. Non-point sources will be restricted to vehicular traffic
. using this subdivision. This project will not generate significant air emissions requiring an
.. - emissions license.
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. & SECTION 22

ODORS

ek Thzs de{félbpment consists solely of residential condominiums and will not create any significant
“odors.
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| . SECTION 23

WATER VAPOR

| s Thzsremdential development will not generate water vapor emissions impacting surrounding
- neighborhood or abutting propertics. |
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SUNLIGHT

|
|
|
|
|
i iﬁédé#&lopment will have no effect on the ex1stmg abutters access to sunlight, : l
|
|
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SECTION 25

NOTICES

A. Evidence that notice has been sent
Attached as Exhibit 1, please find the Notice of Intent to File (Form B) and Public Notice

Certification (Form C).

B. List of abutters for purposes of notice
Attached as Exhibit 2, please find a list of abutters.
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Section 25: Exhibif 1
Notice of Intent to File and Notice Certification
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FORM B 04/06
PUBLIC NOTICE:
NOTICE OF INTENT TO FILE AND NOTICE OF PUBLIC INFORMATIONAL MEETING

Please take notice that

HREC — Village af Little Falls, LL.C of 2 Market Street in Portland. Maine 04101 (Ph207-772-7218)

is intending to file a Site Location of Development Act permit application with the Maine Department of
Environmental Protection pursuant o the provisions of 38 M.R.S.A. §§ 481 thru 48C on or about March 16, 2007

The proposed development consists of the removal of an old mill and the construction of 85 new residential condominium
units. The project is located on an 8.03 acre parcel near the corner of Route 202 and Depot Street in Windham Maine.

A public informational meeting is scheduled for Thursday, March 15, 2007 at 10.00. The meeting will be held at the
development site. Meeting paricipants will gather at the corner of the property nearest Depot Street and the Little Falls
Landing apartment building.

A request for a public hearing or a requiest that the Board of Environmental Protection assume jurisdiction over
this application must be received by the Department in writing, no later than 20 days after the application is found
by the Department to be complete and is accepted for processing. A public hearing may or may not be held af the
discretion of the Commissioner or Board of Environmental Protection. Public comment on the application will be
accepted throughout the precessing of the application.

For Federally licensed, permitted, or funded activities in the Coastal Zone, review of this application shall also
constitute the State's consistency review in accordance with the Maine Coastal Program pursuant to Section 307
* the federal Coastal Zone Management Act, 16 1.8.C. § 1458, (Delete if not applicable.)

rhe application will be filed for public inspection at the Department of Environmental Protection's office in Portland
during normal working hours. A copy of the application may alsc be seen at the municipal offices in Windham,

Maine,

Written public cemments may be sent to the regional office in Portland where the application is filed for public
inspection:

MDEP, Southern Maine Regional Office, 312 Canco Road, Porfland, Maing 04103

VIL_RESP03994



FORM C 84/66

PUBLIC NOTICE FILING AND CERTIFICATION

The DEP Rules, Chapter 2, require an applicant to provide public notice for all Site Location projects with the exception
of minor revisions and condition compliance applications. In the notice, the applicant must describe the proposed activity
and where it is located. “Abutter” for the purposes of the notice provision means any person who owns property that is
BOTH (1) adjoining and {2) within one mile of the delineated project boundary, including owners of property directly
across a public or private right of way.

I. Newspaper: You must publish the Notice of Intent to File in a newspaper circulated in the area where the activity is
located. The notice must appear in the newspaper within 30 days prior to the filing of the application with the
Department. You may use the attached Notice of Intent to File form, or one containing identical information, for
newspaper publication and certified mailing.

2. Abutting Property Owners: You must send a copy of the Notice of Intent to File by certified mail to the owners of
the property abutting the activity. Their names and addresses can be obtained from the town tax maps or local
officials. They must receive notice within 30 days prior to the filing of the application with the Department.

3. Municipal Office: You must send a copy of the Notice of Intent to File and a duplicate of the entire application to
the Municipal Office.

ATTACH a list of the names and addresses of the owners of abutting property.
CERTIFICATION

7 signing below, the applicant or authorized agent certifies that:

1. A Notice of Intent to File was published in a newspaper circulated in the area where the project site is located within
30 days prior to filing the application;

2. A certified mailing of the Notice of Intent to File was sent to all abutters within 30 days of the filing of the
application,

3. A certified mailing of the Notice of Intent to File, and a duplicate copy of the application was sent to the town office
of the municipality in which the project is located; and

4. Provided notice of and held a public informational meeting in accordance with Chapter 2, Rules Concerning the
Processing of Applications, Section 14, prior to filing the application. Notice of the meeting was sent by certified
mail to abutters and to the town office of the municipality in which the project is located at least ten days prior to the
meeting. Notice of the meeting was also published once in a newspaper circulated in the area where the project site
is located at least seven days prior to the meeting.

The Public Informational Meeting was held on MARCH /S, 200 7
Date

Approximately &3 members of the public attended the Public Informational Meeting.

J/‘Zé{% - /9,07

Signature of Applicant or authorized agent Date
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Section 25: Exhibit 2
List of Abutters
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38/3& 37121
Merrill T, & Carmela Laskey
63 High Streset
indham, ME $4062

38110
5.0. Warren Co.
P.0O, Box 5000
YWestbrook, ME 04004

38/45/D1
Marie Farrington
22 Broeokside Drive
Falmouth, ME ¢4105

38/34
JFG Enterprises
P.0.Box 39
Lebanon, ME 04027-603%

37/13
Walter W. & Sandra Thorpe
11 Androscoggin Street
Windham, ME 04062

arespondencelAbutler List 2-16.07

33/3
Marjorie Drost
P.O. Box 103
YWindham, BIE 04062

38/3%
YA Regional Office-Sec of Vet Aflairs
P.0. Box 345
Portland, ME 04104-0343

38/45/D2 & D4
Gerard P. Giguere Jr,
Patricia M. Giguere
P.O. Box 1272
Windham, ME 04062

3748
Christopher V., Caputo
7 Van Tassel Drive
Windham, ME 04062

37/20
Janet G. Foster
18 Ash Street
Windham, ME 04062

38/7-1
South Windham Houwsing Corp
307 Cumberland Avenus
Portland, BIE D4101

33/68 High Street
458
MICL Realty LLC
33 Main Street
Windham, ME $4062

38/49/D3
John W, Gore
257 Varney Mill Road
Windham, ME 04062

37712
Lester A. & Mary Coulombe
12 Androscoggin Street
Windham, ME 04662
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INDIVIDUAL NRPA PERMIT APPLICATION

VILLAGE AT LITTLE FALLS
March 2007

Prepared by: Northeasi Civil Solutions, Jric.
153 US Route |
Searborough, ME 04074




IVIDUAL NRi“A PERMIT APPLICATION

" VILLAGE AT LITTLE FALLS

Route 202
Tax Map 38, Parcels 6&7
Windham, Maine

Prepared For: .
- HRC - Village at Little Falls, LL

2 Market Street
Portland, Maine 04101

March 2007

“Prepared by:
artheast Civil Solutions, Tnc.
<153 U.8. Route 1
carborough, ME 04074 : : 29522
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IVIDUAL NRPA PERMIT APPLICATION

VILLAGE AT LITTLE FALLS

Route 202
Tax Map 38, Parcels 6&7
Windham, Maine

Prepared For:
HRC — Village at Little Falls, LI.C -

2 Market Street

Portland, Maine 04101
March 2007
ortheast Civil Solutions, Inc. '
53 U.S. Route 1 :
carborough, ME 04074 29522
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Department of Environmental Protection

Bureau of Land & Water Quality
17 State House Station
Augusta, Maine 04333
Telephone:; 207-287-3901

FOR DEP USE

ATS#

L-

Total Fees:

Date; Received

APPLICATION FOR A NATURAL RESOURCES PROTECTION ACT PERMIT
2 PLEASE TYPE OR PRINT IN BLACK INK ONLY

HRC — Village at Little Falls, LLG

Mortheast Civil Solutions, Inc.

2. Applicant’s
Mailing Address:

Portland, Maine 04101

Mailing Address:

1. Name of o Stove Bl 4. Name of Agent: o Los Al
Applicant: 70 STeve Fize (it applicable) G0 Lee Allen
2 Market Strect 5. Agent's 153 US Route One

Scarborough, Maine 04074

3. Applicant's 207-772-7219

Daytime Phone #:

6. Agent's Daytime
Phone #:

207-883-1000

7. Location of Activity:
{Nearest Road, Street, Rt.#)

Corner of Route 202 and Depot 518, Town:

Windham

9. County: [ Cumberland

10. Type of

Resourge:
(Check all that apply)

J Great Pond

R River, stream or brook

1 Coastal Wetland

B Freshwater Wetland

0 Wetland Special Significance
0 Significant Wiltdlife Habitat

O Fragile Mountain

1. Name of Resource:

Presumpscot River

{Sq.Ft.)

12. Amount of impact:

Fill: 740 SF of Freshwater Wetland
4.800 SF of Presumpscot River

Dredging/Veg RemovalfOther: NA

13. Type of Wetland: | 3 Forested
{Check all that apply) | Q Scrub Shrub
' O Emergent

0 Wet Meadow
1 & Peatland

3 Open Water

Q Other_Man-made Drainage

Tier 1

0 0-4,999 sq. ft.
m 5000 - 9,999 sq. ft.
Q 10,000 — 14,999 sq. ft.

Channel

FOR FRESHWATER WETLANDS/NOT OF SPECIAL SIGNIFICANCE ONLY

Tier 2/3

0 15,000 — 19,999 sq. f.
0 20,000 — 43,560 sq. .
Q> 43,560 sq. ft.

14. Brief Activity 1
Description:

A small man made drainage channel will be filled:resulting in a wetland impact of 740 sf.

2.  The abandoned mill building bordering the river will be removed and the shore will be restored to-a natural
state. The shore restoration will result in the fill of approximately 4,800 sf of the Presumpscot River.

3.  Stormwater discharge from the treatment system is located within 78 of the river.

15. Size of Lot or Parcel:

|} square feet, or # 8.03acres
16. Title, Right or Interest: . .
. B own Q lease J purchase oplion Ll written agreement
17. Deed Reference Numbers: |Book#:20753  Page: 21 18. Map and Lot #s: |Map #: 38 Lot #: 8&7
and 78353 and pg 165 :
19. DEP Staff Previously Mary Beth Richardson & 20. Part of a larger | T} Yes Afterthe-| O Yes
Contacted: Ben Viola project; ®m No Fact: = No
21. Resubmission O Yes=> | If yes, previous Previous project
of Application? _ |® No application # manager:
22. Written Notice of [0 Yes = | If yes, name of DEP 23. Previous Wetland |0 Yes
Violation? ® No enforcement staff involved: Alteration: O No

24. Detailed Directions
to the Project Site:

Head West on Warren Avenue. In-‘Westbrook, Turn Right onte Cumberfand Road, Cumberland Reoad will become
River Road. Turn left onto Depot Street. The project is located near the corner of Depot Street and Route 202,

TIER 2/3 AND INDIVIDUAL PERMITS

O Plan or Drawing (8 1/2” x 117)
O Photos of Area

Historic Preservation Commission

M Statement of Avoidance & Minimization
0 Statement/Copy of cover letter to Maine g Erosion Control Plan

® Photos of Area

m Plan or Drawing (8 1/2" x 11")

® Copy of Public Notice

m Professional Certification/Delineation

25. TIER 1
3 Fee W Fee B Alternatives Analysis, if required
O Topographic Map = Topographic Map W Description of Avoidance/Minimization

NA Compensation Plan {if required)
NA Description of Praviously Mined
Peatland
{if required)
® Statement/Copy of cover letter to Maine
Historic Preservation Commission
8 Consfruction Plan, if required

26. FEES, Amount Enclosed: | $183 Processing Fee plus $64 Licensing Fee
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PAGE 2 04/08

IMPORTANT: IF THE SIGNATURE BELOW IS NOT THE APPLICANT'S SIGNATURE, ATTACH
LETTER OF AGENT AUTHORIZATION SIGNED BY THE APPLICANT.

By signing below the applicant (or authorized agent), certifies that he or she has read and understood the
following :

DEP SIGNATORY. REQUIREMEN

iding the possibility

/f'%% Date: 3:/9 .07

SIGNATURE OF AGENT/APPLICANT

Application is hereby made for a permit or permits to authorize the work described in this application, 1 certify
that the information in the application is complete and accurate. T further certify that T possess the authority to
undertake the work deseribed herein or am acting as the duly authorized agent of the applicant,

NOTE: Any changes in activity plans must be submitted fo the DEP and the Corps in writing and must be approved by
both agencies prior fo implementation, Failure to do so may result in enforcement action and/or the removal of the
unapproved clanges to the activity.

(pink)
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Noribeast Civid Solutions

PN CORPORATED

. February 12, 2007
Mlaine  fei To Whom It May Concerny:
RE: Village at Little Falls, LLC

I, Steve Etzel, on behalf of HRC-Village at Little Falls, LLC, authorize Northeast
Civil Solutions, Inc. to sign any and all applications, plans, permit requests, and

ol g e other paperwork in conjunction with obtaining final municipal and state approval
R for the Village at Little Falls residential development on Route 202 in Windham,

Maine.

=N

Steve Etzelf Vit Tres | Date

e -
; - LERLT
o 140

R
Lhd
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Activity Description

Alternative Analysis Report

Map

Photographs

Plans

Additional Plans

Construction Plan

Erosion Control Plan

Site Condition Report

Public Notice of Intent to File

Maine Historic Preservation
Commission Correspondence
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FORM D 04/06
SUBMISSIONS CHECKLIST

if a provision is not applicable, put "NA"

Section 1. Development description
A. Narrative
1. Objectives and details
2. Existing facilities {(with dates of construction)
B. Topographic map
1. Location of development boundaries
2. Quadrangle name
C. Construction plan
1. Qutline of construction sequence {maijor aspects)
2. Dates
D. Drawings
1. Development facilities
a. Location, function and ground area
b. Length/cross-sections for roads
2. Site work (nature and extent)
3. Existing facilities (location, function ground area and flocr area)
4. Topography
a. Pre- and post-development (contours 2 ft or less)
b. Previous construction, facilities and lot lines

Saction 2, Title, right or interest (copy of document)

Section 3. Financial capacity
A, Estimated cosis
B. Financing
1. Letter of commitment to fund
2. Self-financing
a. Annual report

o F N N asllal alian

N b. Bank statement
3. Other
A a, Cash equity commitment
N& b. Financial plan
B c. Letter
Nk 4. Affordable housing information

Section 4. Technical ability (description)
A. Prior experience (statement)
8. Personnel {documents)

Section 5. Noise
A. Developments producing a minor noise impact {statement)

1. Residential developments
2. Certain non-residential subdivisions
3. Schools and hospitals

4. Other developmenis

. Type, source and location of noise

. Uses, zoning and plans

. Protected locations

. Minor nature of impact

REEPPC P

]
R

jo o & i V]

.
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e. Demonstration
B. Developments producing a major noise impact (full noise study)
1. Baseline
a. Uses, zoning and plans
b. Protecled locations
¢. Quiet area
2. Noise generated by the development
Type, source and location of noise
Sound levels
Control measures
Comparison with regulatory limits
Comparison with local limits

oo o

Section 8. Visual quality and scenic character(narrative, description, visual impact analysis)
Section 7. Wildlife and fisheries (narrative)

Section 8. Historic sites (narrative)

Section 9. Unusual natural areas (narrative}

Section 10. Buffers
A. Site plan and narrative

Section 11. Soils
A. Soil survey map and report
1. Soll investigation narrafive
2. Soil survey map
B. Soil survey intensity level by development type
1.Class A (High Intensity) Soil Survey
2, Class B (High Intensity) Soil Survey
3. Class C {(Medium High-Intensity) Soil Survey
4. Class D (Medium Intensity) Soil Survey
C. Geotechnical investigation
D. Hydricsoils mapping

Section 12, Stormwater management
A, Narrative
Development location
Surface water on or abutting the site
Downstream ponds and lakes
General fopography
Flooding
Alterations to natural drainage ways
Alterations to land cover
Modeling assumgptions
Basic standard
. Flooding standard
. General standard
. Parcel size
. Developed area
. Disturbed area
15. Impervious area
B. Maps.
1. U.8.G.8. map with site boundaries
2. 8.C.5. soils map with site boundaries
C. Drainage Plans (a pre-deveiopment plan and a post-development plan)

P ON IO NOURWN
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Contours

Plan elements

Land cover types and boundaries

Soil group boundaries

Stormwater quantity subwatershed boundaries

Stormwater quality subwatershed boundaries

Watershed analysis points

Hydrologic flow lines (w/flow types and fiow lengths labeled)
Runoff storage areas

Roads and drives

. Buildings, parking lots, and other facilities

Drainage system layout for storm drains, catch basins, and culverts
Naturai and man-made open drainage channels

Wetlands

Flooded areas

Benchmark

. Stormwater detention, retention, and infiltration facilities
. Stormwater treatment facilities

19.
20.
21.

Drainage easements
identify reaches, ponds, and subwatersheds matching stormwater model
Buffers

. Runoff analysis (pre-development and post development)

E.

1.
2,
3.
4,
5.

Curve number computations

Time of concentration calculations
Travel time calculations

Peak discharge calculations
Reservoir routing calculations

Flooding Standard

1.

2,
3.

4.

Variance submissions (if applicable)
a. Submissions for discharge to the ocean, great pond, ormajor river
i. Map
ji. Drainage plan
iii. Drainage system design
iv. Qutfall design
v. Easements
b. Insignificant increase
i. Downstream impacts

c. Submiissions for discharge to a pubhc stormwater system
i. Letter of permission
ii. Proof of capacity
ii. Outfall analysis and design (pictures)
Sizing of storm drains and culverts
Stormwater ponds and basins
Impoundment sizing calculations
Iniet calculations
Outlet calculations
Emergency spillway calculations
Subsurface investigation report
Embankment specifications
Embankment seepage controls
QOutlet seepage conirols
Detail sheet
Basin cross sections
Basin plan sheet
Infﬂtrat{on systems
a. Well locations map
b. Sand and gravel aquifer map

AT IO 00 T
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Subsurface investigation report with test pit or boring logs
Permeability analysis
Infiftration structure design
Pollutant generation and transport analysis
Monitering and operations plan
i. Locations of storage points of potential contaminants
ii. Locations of observation wells and infiltration monitoring plan
iii. Groundwater quality monitoring plan
5. Drainage easement declarations.
F. Stormwater quality treatment plan peak discharge calculations
1. Basic stabilization pian
a. Ditches, swales, and other open channel stabilization
b. Culvert and storm-drain outfall stabilization
¢. Earthen slope and embankment stabilization
d. Disturbed area stabilization
e. Gravel roads and drives stabilization

@™o a0

2, General Standard
a. Calculations for sizing BMP
b. Impervicus area calculation
¢. Developed area calculation
d. Summary spreadsheet of calculations

3. Phosphorus control ptan
a. Caiculations for the site’s aliowable phosphorus export
h. Caiculations for determining the developed site’s phosphorus export
¢. Calculations for determining any phosphorus compensation fees
4, Offset Credits
a. Urban impaired stream
Offset credit calculation
b. Phosphorus credit determination
i. Location map
ii. Scaled plan
iii. Title and right
iv. Demolition plan
v. Vegetation plan
vi, Offset credit calculation
vil. Calculation for the new allowable export
5. Runoff treatment measures
a. structural measures
i. Design drawings and specifications
ii. Design calculations
jii. Maintenance plan
iv. TSS removal or phosphorus treatrent factor determinations
v. Stabilization plan
b. Vegetated buffers
i. Sail survey
il. Buffer plan
jii. Turnout and level spreader designs
iv. Deed restricticns
6. Control plan for thermal impacts to coldwater fisheries
7. Control plan for other pollutants
8. Engineering inspection of stormwater management facilities

G. Maintenance of common facilities or property
1. Components of the maintenance plan
A. Maintenance of facilities by owner or operator
1. Site owner or operator (name legally responsible party)
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Contact person responsible for maintenance
Tranfer mechanism
List of facilities to be maintained
List of inspection and maintenance tasks for each facility
Identifications of any deed covenants, easements, or restrictions
Sample maintenance log
. Copiles of any third-party maintenance contracts
ntenance of facilities by homeowner's association
Incorporation documents for the association
Membership criteria
Association officer responsible for maintenance
Estahlishment of fee assessment for maintenance work
Establishment of lien system
Reference to department order(s} in association charter
Tranfer mechanism from developer fo association
List of facilities fo be maintained
tdentification of any deed covenants, easements, or restrictions
10. Renewal of covenants and leases
11. List of inspection and maintenance tasks for each facility
12. Sample maintenance log
13. Copies of any third-party maintenance contracts
C. Maintenance of facilities by municipality or municipal district
Identification of the municipal department or utility district
Caontact person responsible for maintenance
Evidence of acceptance of maintenance responibility
Tranfer mechanism from developer
List of facilities to be maintained
List of inspection and maintenance tasks for each facility
Identifications of any deed covenants, easements, or restrictions
Sample maintenance log
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2. General mspect;on and maintenance requirements

a. Drainage easements
b. Ditches, culverts, and catch-basin systems
¢. Roadways and parking surfaces
d. Stormwater detention and retention facilities
1. Embankment inspection and maintenance
2. Qutlet inspection and clean-out
3. Spiliway maintenance
4. Sediment removal and disposal
e. Stormwater infiltration facilities
1. Sediment protection plan
2. nfiltration rehabilitation plan
3. Sediment removal and disposal
4. Groundwater menitoring plan
f. Proprietary treatment devices
g. Buffers
h. Other practices and measures

Section 13. Urban Impaired Stream Submissions

1. Off-site credits
2. Compensation fees (Urban Impaired Stream/Phosphorus)
3. Development impacts

Section 14. Basic Standards
A. Narrative

1. Soil types
2. Existing erosion problems
3. Critical areas
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4. Protected natural resources
5. Erosion control measures
6. Site stabilization
B. implementation schedule
C. Erosion and sediment control plan
Pre-development and post-development contours
Plan scale and elements
Land cover types and boundaries
Existing ercsion problems
Critical areas
Protected natural resources
Locations (general)
Locations of controls
. Disturbed areas
10. Stabilized construction entrance
D. Details and specifications (for both temporary and permanent measures)
E. Design calculations
F. Stabilization plan
1. Temporary seeding
2. Permanent seeding
3. Sodding
4. Temporary mulching
5. Permanent muiching
G. Winter construction plan
1. Dormant seeding
2. Winter mulching
H. Third-party inspections
1. Inspector's name, address, and telephone number
2. Inspector's qualifications
3. Inspection schedule
4. Contracter contact
5. Reporting protocol

N g LM

Section 15. Groundwater

A. Narrative

1. Location and maps

2. Quantity

3. Sources

4, Measures to prevent degradation
B. Groundwater protection plan
C. Monitoring plan
Monitoring points
Monitoring frequency
Background conditions
Monitoring parameters
Personnel qualifications
Proof of fraining
Equipment and methods
Quality assurance/quality control
. Reporting requirements

10, Remedial action plan
D. Monitaring well installation report

1. Well location map

2. Elevation data

3. Well instailation data

4, Well construction details

5, Borehole logs

© 00 NG o LN
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8. Summary of depth measurements
7. Characteristics of subsurface strata
8. Well installation contract

9. Schematic cross-sections

10. Monitoring point summary table
11. Protective casing

12, On-site well identification

Section 16. Water supply
A. Water supply method

1. Individual wells {evidence of sufficient/healthful supply)
a. Support of findings by well drillers
b. Support of findings by geologist
2. Common well(s) {reports)
Hydrogeology report
Engineering report
Well installation report
Long-term safe yield and zone of influence determination
Public water supply
i. Proposed well or wells
ii. Existing well or wells
iii. Water quality analysis
3. Well construction in shallow-to-bedrock areas
4, Additional information
5. Off-site utility company or public agency
6. Other sources

To0om

B. Subsurface wastewater disposal systems {locations of systems and weils)
C. Total usage (statement re: total anticipated water usage)

Section 17. Wastewater disposal
A. On-site subsurface wastewater disposal systems {investigation results)

1. Site plan
2, Soil conditions summary table
3. Logs of subsurface explorations
4, Additional test pits, borings or probes
a. Soil conditions A
b. Soils with Profiles 8 and 9 parent material
¢. Soil conditions D
d. Disposal field length 60 feet or greater
5. 3-bedroom design
6. Largerdisposal systems
a. System design details
b. Plan view
¢. Cross sections
d. Test pit data
e. Mounding analysis

B. Nitrate-nitrogen impact assessment

1.

When required
a. Exempted__
i. ‘Conventional systems meeting certain setbacks
ii. Denitrification systems
b. Special conditions and other exemptions
2, Assumptions
a. Initial concentration
b. Background concentration
c. Contribution from development
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d. Mixing and dilution
e. Severe-drought scenario
f. Wastewater flow to subsurface wastewater disposal fields
3. Assessment report minimum requirements
a. Narrative and calculations
b. Site plan
i. Well locations
ii. 10 mg/tand 8 mg/l isocons
iii. Groundwater contours and groundwater flow divides
c. References
4. Denitrification systems
a. Design plans and specifications
b. Installation information
¢. Monitoring plan
d. Maintentance
e. Backup system
D. Municipal facility or utility company letter
E. Storage or treatment lagoons

Pl

l
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Section 18. Solid waste (list: type, quantity, methaod of coliection and location)
A. Commercial solid waste facility (finat disposal location)
B. Off-site disposal of construction/demclition debris (final disposal location)
C. On-site disposat of woodwastelland clearing debris
1. Applicability of rules (evidence re; applicability of rules)
2. Burning of wood wastes
_‘D\‘& a. Delineation on site plan
1 b. Plans for handling unburned woodwaste and woodash
¢. Evidence of capacity to accept waste (approved facility)
d. Usage of materials
e. Data on mixing ratios and application rates
D. Special or Hazardous Waste

s

o

Section 19. Flooding
A. Explanation of flooding impact
B. Site plan showing 100-year flood elevation
C. Hydrology analysis
D. FEMA flood zone map with site boundaries

Section 20. Blasting
A. Site Plan or map
B. Report
1. Assessment
2. Blasting plan

bebe Kb

Section 21. Air emissions (narrative and summary)
A. Point.and non-point sources identified
B. Emission components (point sources)

Section 22. Odors
A. ldentification of nature/source
B. Estimate of areas affected
C. Methods of control)
)C Section 23. Water vapor {narrative)

A Section 24. Sunlight (statement and drawing, if required)
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Section 25. Notices
3< A. Evidence that notice sent
B. List of abutters for purposes of notice

VIL_RESP04014







ATTACHMENT 1

ACTIVITY DESCRIPTION

" The proposed Village at Little Falls development consists of 85 new residential

-+ condominium units with associated paved streets, landscaping, driveways, utilities,

' and stormwater management infrastructure. The project will include two 12-unit

- | apéiﬁment buildings, nine duplexes, nine porch style units, 33 townhouse units, and a |
~single-family residence. The 8.03-acre property is located in Windham, Maine at the |

corner of Route 202 and Depot Street. The property has approximately 370 feet of |

“frontage on the Presumpscot River. |

ently, an old mill building (in disrepair) occupies the site. The abandoned mill |
 negativé impact on the environment, public safety, and the visual quality of the |
ghborhood Currently, the foundation wall of the mill borders the Presumpscot

and-a 51gn1ﬁcant amount of trash and debris is found in the rlver Previously in

_‘as_s_ocuted with the mill. Once the Village at Little Falls project is
: 'ldmg Wlll be removed and the banks of the Presumpcot River

The removal of ¢ mill structure and the restoratlon of the shorehne will create
additional flood pIaln storage area. The addltlonal storage created by the shoreline
‘estoration is equivalent to the volume of fill proposed along the Presumpscot River.
Therefore additional’ compensatwn is not required. *:

. The pro;ect also results in the ﬁllmg of 740 square feet of a freshwater wetland. The

~ wetland consists of a man-made drainage channel that was created by the output of a

~ culvert from an eastern abutter. Mary Beth Richardson of the DEP and Jim Pellerin of

. IF&W determined that the channel flow across the property was a man made channel
.. during their site visit on January 22, 2007. The stormwater from this culvert will be

.+ redirected to the Village at Little Falls’ catchbasin system.

Sty Stormwater run-off from the site will be cooled in an underground detention system
i - and treated by a filtration system prior to discharge. The discharge point of this’
0 treatment system is located near the Presumpscot River. The pipe is located above the
2oire 1 100-year flood elevation of the river and riprap will be installed at the outlet of the
e . pipe as a protection against erosion.

L ~ The areas of wetland impact are depicted on the attached grading and drainage plans
(8 % x 11 copies of these plans are included in Attachment 5 and 6).
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ATTACHMENT 2

 ALTERNATIVE ANALYSIS & STATEMENT OF MINIMIZATION
_‘-: .The proposed project results in three wetland-impacting activities. These activities

" "s Fill within the Presumpscot River totaling 4,800 square feet

s Discharge of stormwater drainage pipe within 75 feet of the Presumpscot River
. = Fill within a freshwater wetland totaling 750 square feet

Total Wetland Impact = 5,540 square feet

G i In cach case, the alterations to the wetlands were limited to the minimum amount
" necessary to complete the project.

' Presumpscot River Shoreline Restoration Impact
i The fill within the Presumpscot River is necessary in order to create a natural and stable
. slope after the removal of the mill building. The environmental benefits of removing the
S0 mill building will more than offset the impact from the shore resteration. Originally, it
"~ had been the intent of the project to leave the wall of the mill building standing and fill
- behind it. After meeting with IF& W we are proposing to raze the mill and restore this
. area of riverbank.

. The removal of the mill structure and the restoration of the shoreline will also create
- flood plain storage area. The additional storage created by the shoreline restoration is
“11 equivalent to the volume of fill proposed along the Presumopscot River. Therefore,

_.* " additional compensation is not required.

.. Stormwater Discharge to the Presumpscot River
. The proposed location of the stormwater discharge pipe is necessary for proper
.. functioning of the treatment system. The discharge from the drainage system will have
- little environmental impact on the river. Erosion Control Measures will be installed at the
o outlet of the system; the discharge point will be above the 100-vear flood elevation; the
o water will be cooled prior to discharge, and the rate of stormwater run-off into the river is
e less than or equal to the pre-d